Backgroud: The paucity of information on prescribing patterns and use of antidepressants in accordance with practice guidelines necessitated this study in Nigeria. Objective: To assess the prescribing patterns of antidepressants, average cost of prescriptions and the index of rational drug prescribing (IRDP) in a Nigerian tertiary care hospital. Methods: A retrospective study which involved the assessment of 683 prescriptions and case records of patients who received antidepressants from 1 st January 2013 to 31 st December 2014 was conducted. Information on diagnosis, patients' demographics, prescribing patterns and cost of medications was obtained therefrom. Compliance to the World Health Organization (WHO) prescribing indicators and Nigerian Standard Treatment Guidelines (STG) was assessed. The IRDP for antdepressants was determined using a validated mathematical model. The statistical analysis was performed using SPSS version 20. Results: Tricyclic antidepressants (TCAs) were the most commonly prescribed drug group (61.3%), followed by selective serotonin re-uptake inhibitors (SSRIs) with a total of 38.7%. On the average, three drugs were prescribed per prescription, while 60.3% and 38.3% of the drugs were prescribed from National Essential Medicine List (NEML) and STG respectively. The IRDP was 3.96 over 5 points. The average cost of drugs per prescription was 4.2 USD. The cost of drugs in the prescriptions written according to STG was lower compared to that in prescriptions not compliant with the STG (p < .001).
INTRODUCTION
People with mental health disorders such as depression have a mortality rate that is 2.22 times higher than those without mental disorders. Depression robs sufferers nearly a decade of life and accounts for 8 million deaths worldwide each year. [1] Antidepressants are as effective as each other and are recommended as first-line treatment for the management of depression, with up to 60% response from patients within the first two weeks of treatment. [2] Globally, antidepressants prescribing patterns have changed with tricyclic antidepressants (TCAs) and monoamine oxidase inhibitors (MAOIs) being gradually replaced by selective serotonin reuptake in-hibitors (SSRIs) and novel antidepressants. [3] Selecting the most suitable drug for the treatment of depression has clinical and economic implications since drug use, safety and cost of antidepressants vary among races. [4] The National Institute for Health and Care Excellence (NICE) treatment guideline 2015 and other studies recommend generic SSRI as a first-choice drug for adults with depression and generalized anxiety disorder due to its favorable risk-benefit ratio. [5] [6] [7] It was also found that fewer patients taking SSRI discontinued therapy compared to patients on TCAs that are prone to adverse effects. [8] [9] [10] The most current Standard Treatment Guideline (STG) in Nigeria (2008) recommends TCAs and SSRIs for treatment of depression. [11] Factors that affect the decision of mental health professionals' selection of antidepressants have been studied in various continents. Clinical experiences from developing countries differ from those of developed countries where non-pharmacological attributes like affordability and availability play a greater role in the prescription of drugs. [12] In the US, the choice of antidepressants was associated mostly with the type of clinical symptoms and side-effects profile, [13] while in Asia, psychiatrists considered demographic factors to be more important. [14] In Europe, physician characteristics (age, specialization), patients' severity of depression, age, education and existence of comorbidity and economic issues were the determining factors. [15, 16] Drug utilization research is an eclectic collection of descriptive and analytical methods for the quantification, understanding, evaluation of the processes of prescribing, dispensing, consumption of medicines and the testing of interventions to enhance the quality of these processes. [17] Information on patterns of existing and appropriate practice is an essential component for improving healthcare services in depressed patients. [18] In Nigeria, data on antidepressant drugs utilization are limited. The following questions are therefore raised: What are the current drug utilization patterns in the health facility? Are the physicians using Essential Drugs List and Standard Treatment Guidelines (STG) for prescribing? Are the antidepressants affordable to the patients? The aim of the study was to evaluate the drug utilization patterns of antidepressants in the tertiary care hospital in Lagos.
MATERIALS AND METHODS
A two-year retrospective study of prescription patterns and drugs use was carried out using prescriptions generated from the out-patient clinic of the Federal Neuro-Psychiatric Hospital, Lagos, Nigeria (1 st January 2013 to 31 st December 2014). The study protocol was approved by the Institutional Ethics Committee of the hospital (FNPHY/ERC/15/122).
Patients whose prescriptions had any antidepressant medications regardless of the clinical indication or treatment format (monotherapy or in combination with other psychotherapeutic agents) were included in the study without repetition of the patients' prescriptions. The prescriptions were analyzed using WHO core drug indicators, [19] STG and comparative cost of drugs. Collated data were analyzed using descriptive and inferential statistics. For the descriptive analysis, frequencies and proportions were reported while means at 95% confidence intervals were computed for continuous variables. The index of rational drug prescribing (IRDP) was determined by adapting a previously validated method derived from WHO prescribing indicators comprising five indices. Comparative costs of drugs were determined using box plot. Statistical analysis was performed using SPSS version 20.
RESULTS
A total of 683 prescriptions were analyzed. The association between patients' demographic characteristics and types of depression was evaluated. Table 1 shows the distribution of different classes of depression and patients' demographic characteristics. A total of 224 patients (32.8%) were males and 459 (67.2%) were females, with male to female ratio approximately 1:2. In terms of gender, (male to female), the occurrence of bipolar depression is highest in the sampled prescriptions (52.7% and 66.7% respectively), followed by moderate depression (22.8% and 14.4% respectively), and severe depression (19.1% and 12.4% respectively). Mild depression is the least occurring (5.4% and 6.5% respectively).
Age distribution in ascending order shows that bipolar depression is the most prevalent among all the age groups (70.1%: 61.4%: 53.8%: 50.8%), followed by moderate depression (13.0%: 17.2%: 25.5%: 18.0%), and severe depression (13.9%: 16.1%: 16.0%: 8.2%). Mild depression is least prevalent (30%: 5.3%: 4.7%: 23%). In the same order, marital status shows that bipolar depression is the most prevalent followed by moderate depression, then severe depression with mild depression as least prevalent. The Table  also shows that married patients have more incidents of different forms of depression than single patients (and others). The prescription patterns for diagnosis of depression also follow the same trend for occupational status viz: bipolar > moderate > severe > mild depression.
From the above data, the different types of depression are associated with the patients' gender at p = .003. Likewise the different types of depression were significantly associated with the age group (p < .001). The different types of depres-sion were not significantly associated with marital status of the patients (p = .075). Finally the different types of depression are associated with the patients occupational status at p = .005. Table 2 shows the number of antidepressants prescribed by class and diagnosis. Tricyclic antidepressants constitute 61.3% of the antidepressants while selective serotonin reuptake inhibitors accounted for 38.7%. Amitryptiline (TCA) and sertraline (SSRI) were the most frequently prescribed antidepressants (60.6% and 20.2% respectively). Table 4 shows the IRDP calculated using a mathematical model by Zhang and Zhi [20] and adapted for the types of depression. It shows that injection safety and antibiotics prescription had the highest index of rational prescribing of 1 respectively. Index of polypharmacy was approximately 0.9 indicating rational prescribing to some extent. However, essential medicines index and generic prescribing were lower suggesting irrational prescribing. The overall IRDU was 3.96 over 5 points, indicating suboptimal rational prescribing in the treatment of depression in the study setting. The degrees of freedom (F) and the p-values for the respective indices are also shown in the Table. 14 Note.
*
The closer to 1, the more rational the drug prescribed 
DISCUSSION
Findings from this study reflect the prescription patterns of antidepressant medicines in the health care facility. Demographic details show that depression significantly affects the economically productive age group of 31-45 years by as high as 42%, and the self employed group (49.7%). This might be due to work related stress and socioeconomic factors. Gender distribution shows that the occurrence of depression is more in females (67.2%) than in males. This is similar to the findings of other researchers. [3, 21, 22] This occurrence is hypothesized to be due to hormonal influence, the effect of child birth and different psychosocial stress among women. [23] Contrary to the view that SSRIs are preferred over older classes of antidepressants owing to less severe adverse effects, TCAs accounted for 61.3% of antidepressants used in the hospital under study; with SSRIs as only (38.7%) . This is consistent with the prescribing patterns of other studies carried out in Nigeria. [24, 25] This could be attributed to the affordability of TCAs compared to SSRIs. Various practice guidelines for depressive disorders uniformly recommend generic formulations of SSRIs [26] [27] [28] as first line treatment. This could be due to its better side effects profile, wider therapeutic window, once daily dose frequency, and less dose titration, which are expected to improve patients' adherence. [29, 30] It is necessary to consider the use of more cost effective generic SSRIs than the more expensive ones currently available in the study setting. This would enhance rational prescribing and affordability. In contrast to the findings of this study, SSRIs were the most frequently prescribed drugs in studies carried out in Asia, Europe, North America and India [3, 14, 15, 21, [31] [32] [33] [34] with decreased use of TCAs. Factors such as differences in culture, practice, promotional activity [32, 35, 36] and national income [37] contribute to these regional differences.
WHO recommended reference value for the average number of medicines prescribed is less than 2 per patient. [38, 39] Our findings show a higher number of medicines prescribed (3) per patient encounter than those reported by the WHO fact book for the African region (2.6), Europe (2.5), Southeast Asia (2.5) and the Americas (1.8). [39] The use of more than one medicine is a common practice in psychiatry. [40, 41] A possible rationale for antidepressants polypharmacy is that one of the agents is being utilized for antidepressant effects while the second is targeting co-morbid conditions such as insomnia or agitation. Another justification is that a number of African countries are experiencing a double disease burden of both communicable and non-communicable diseases. [42] Increased risk of adverse drug effects as a result of polypharmacy could create a cycle of health demands and costs as new treatments may be required. [43] In a study by Uzochukwu et al., [44] the percentage of patients remembering their dosing schedules decreased significantly as the number of medicines increased. Also, there was a direct correlation between the number of medicines prescribed and the occurrence of adverse events in South Africa. [45] Avoidance of polypharmacy in the management of depression is necessary to reduce the disease burden and health cost to the patients.
The generic prescribing rate in this study (57%) was lower than the recommended WHO value of 100%, WHO fact book for the African region (60%) and Western Pacific region (78%). The rate was higher than that of Eastern Mediterranean (27.7%) and Southeast Asian regions (48.9%). [39] Over 45 top brand medications including antidepressants are expected to have their patent expire between 2011 and 2020. [46] The expiration of the innovator brand patents will improve availability/accessibility of antidepressants. The reduced cost of these medicines could become an incentive that would drive generic prescribing of antidepressants. Furthermore, studies aimed at demonstrating the significance or otherwise of different outcomes between originators and generic antidepressants should be carried out. The outcomes would contribute to increased generic prescribing [47] [48] [49] [50] and subsequent reduction in treatment costs and prescriptions of innovator medicines. This is important for resource-poor countries like Nigeria.
The percentages of encounters with antibiotics (0.2%) and injections (4.0%) per patient were less than the WHO recommended prescribing indicator values of 30% and 20% respectively. The low value for antibiotics may be due to the fact that the health institution is a psychiatric hospital and most non-psychiatric cases are referred to teaching hospitals.
Drugs prescribed (60%) from the National Essential Medicines list (NEML) were lower than the recommended WHO optimal value of 100%. The NEML prescribing rate is lower when compared to estimates reported for other regions like the Americas (71.4%) and South East Asia (81%). [51] Similar studies revealed 100%, 99.2%, 70.6% and 100% conformance to NEML respectively. [10, [16] [17] [18] The non-optimal use of NEML could be attributed to various factors such as unavailability or ineffective distribution of the list, nonsensitization among health workers and a general lack of enforcement mechanisms. [52] [53] [54] Other studies have revealed that the main source of information for prescribers were the medical representatives [53, 55] who may over-represent the efficacy of medicines, discredit the efficacy of competitor brands and likely to induce prescribers to prescribe outside established guidelines. [56, 57] A mathematical model invented by Zhang and Zhi was adapted to assess rational drug use comprehensively and
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ISSN 1927-6990 E-ISSN 1927-7008 also determine the IRDP. [20] The indices of rational drug use show that injection safety and antibiotics prescribing had the highest index of rational prescribing of 1 respectively. Index of polypharmacy was approximately 0.9, which is close to the optimal level of 1. However, essential medicine index (0.60) and generic prescribing (0.57) were lower; suggesting that the generic name and National essential medicines list were not widely used in the health facility. The overall IRDP was about 4 out of 5 points, indicating a close but not optimal rational prescribing in the treatment of depression in this study setting. In contrast, the overall IRDPs were 3.32% [58] and 2.71%, [59] in other studies.
The average cost per prescription of antidepressants was 4.2 USD. The cost of treatment was highest and most variable in bipolar depression at an average cost of 7 USD with the greatest variability in the cost of medications. Surprisingly, the median cost of medicines for treatment of severe depression was less than those for mild and moderate depression. The comparative cost of antidepressants based on compliance with STG showed that prescriptions with STG had lower cost than the alternatives (non-compliance). Educating healthcare workers, implementing enabling policies, and enforcement of the use of STG would help to ameliorate the patients' healthcare needs.
Affordability of drugs is an important factor in a developing country like Nigeria. Physicians should prescribe drugs to suit the economic capability of the patients that usually purchase their medications through the user fees. Patients usually procure antidepressants from the hospital because they are cheaper compared to the prices in retail pharmacies around. In addition, the hospital is the only specialized psychiatric hospital in Lagos where such medications are often available. The newer antidepressants such as serotoninnorepinephrine reuptake inhibitors (SNRIs) are not available in the study setting. The high cost of these medications could also be responsible for their unavailability. Medical aid insurance scheme would be of great benefit to depressed patients in a resource limited country like Nigeria. The role of government and other stakeholders would ameliorate the burden on depressed patients.
STRENGTHS AND LIMITATIONS

Strengths
This study provides important and useful information on prescribing pattern of antidepressants in a Nigerian setting. The IRDP used in this study revealed an extensive rational drug prescribing. Important information on patterns of existing practice and compliance to STG was ascertained. Furthermore, cost implications as regards the compliance with STG were identified.
Limitations
The study was a retrospective one with limitations such as incomplete or missing clinical data that could have been obtained with prospective study. The study is also limited to one neuro-psychiatric hospital, thereby limiting its generalization. Extending the study to other neuro-psychiatric hospitals in Nigeria would enhance the generalizability of the findings.
CONCLUSIONS
Our study showed that older antidepressants were still largely prescribed despite advocacy for newer ones. The overall IRDP was not optimal but could still be improved upon. Generic prescribing and the use of Essential Medicines List should be encouraged. Collaborative efforts from all stakeholders are necessary to promote rational drug prescribing.
Copies of practice guidelines should be made available to healthcare professionals in the hospital. In addition, regular educational training and procurement of more cost effective generic antidepressants are needed to enhance rational drug use, ensure optimal utilization of antidepressants and also improve patients' health outcomes.
